Objective: The Agency for Healthcare Research and Quality Hospital Survey on Patient Safety Culture (HSOPS) was designed to assess staff views on patient safety culture in hospital. This study examines psychometrics of the Italian translation of the HSOPS for use in territorial prevention facilities. Design: After minimal adjustments and pre-test of the Italian version, a qualitative cross-sectional study was carried out. Conclusions: Psychometric analyses provided overall support for 10 of the 12 initial patient safety culture composites and 33 of the 42 initial composite items. Although the original instrument was intended for US Hospitals, the Italian translation of the HSOPS adapted for use in territorial prevention facilities performed adequately in Italian DPs.
INTRODUCTION
Measurement of patient safety culture is an important part of healthcare organizations' quality improvement strategy. Higher hospital patient safety culture scores are associated with lower rates of adverse events [1] , serious complications [2] , and readmission rates [3] . Patient safety culture refers to management and staff values, beliefs and norms about what is important in a healthcare organization, how organization members are expected to behave, what attitudes and actions are appropriate and inappropriate and what processes and procedures are rewarded and punished with regard to patient safety [4] .
In 2009 after assessing questionnaires designed to measure patient safety culture, the European Network for Patient Safety (ENPS) strongly recommended use of the US Agency for Healthcare Research and Quality (AHRQ) Hospital Survey on Patient Safety Culture (SOPS) by its members [5] . The Hospital SOPS has been administered in 59 countries and translated into 27 languages [6] .
Italy, a member of ENPS, has Departments of Prevention (DPs), which are territorial facilities that attempt to engage with individuals and communities to reduce health risks, promote healthy choices and respond to local public health concerns (Textbox 1). DPs are more similar to American hospitals than American primary care provider offices or medical offices because numerous staff with varied medical specializations provide and coordinate regional healthcare services for the local population. For example, DP staff specialities can include infection control, toxicology, epidemiology, diet and nutrition, environmental health, psychology, sociology and public health. American medical offices typically have a smaller number of staff with less varied specialties [7] .
After carefully reviewing the Hospital SOPS and Medical Office SOPS, we determined that the hospital version would better fit the DP setting and account for the variety of staff [8] . After all, the Hospital SOPS has been adopted to a variety of healthcare settings and industries across numerous countries [9] [10] [11] [12] [13] . The purpose of this study was to evaluate the psychometric properties of the Italian translation of the Hospital SOPS for Italian DP facilities.
METHODS

Development of the Italian Hospital SOPS
The Hospital SOPS was translated into Italian (with back translation) by a team of researchers [14] . It was minimally altered and then quality checked with DP staff for accuracy and clarity. Prior to administering the survey, cognitive interviews with DP staff for clarity and content confirmed our initial assessment that the Hospital SOPS was the better choice. Data were cleaned for blank records (where responses to all composite items were missing) and straight-lining (where responses to all items in Sections A, B, C, D and F were the same). Negatively worded items were reverse-coded because an answer on a negatively worded item indicates a positive response [15] . Data were analyzed examining item response variability, reliability and confirmatory individual-level factor analysis of the patient safety culture composites.
Sample and Response Statistics
Four DPs in Northern Italy volunteered to promote the translated survey to all staff for completion (n = 673). Together, the four DPs are responsible for nearly 2.6 million citizens across the Lombardy and Piedmont regions. The final data set consisted of 479 Web respondents. The average response rate across the four DPs was 70% (range: 67-73%). All items had good variability with low rates of missing (ranging from 0 to 4% missing responses per item).
Measures
The AHRQ Hospital SOPS assesses staff opinions about patient safety issues and includes 42 items that measure 12 composites of patient safety culture. Most of the items ask respondents to answer using 5-point Likert-type scale in terms of agreement (Strongly agree to Strongly disagree) or frequency (Always to Never). In all, 3 of the 12 patient safety culture composites use the frequency response option ('Feedback and Communication About Error', 'Communication Openness' and 'Frequency of Events Reported'), while the other 9 composites use the agreement response option. 'Patient safety grade' was measured with a five-point scale ranging from Excellent to Failing. Respondents were also asked to provide demographic information regarding their work area/unit, staff position and whether they have direct interaction with patients.
Confirmatory Factor Analysis
The purpose of conducting Confirmatory Factor Analysis (CFA) is to confirm a particular pattern of relationships among survey items predicated on past research and theory [16] . The survey composites and items in the Hospital SOPS have already been validated in the US. We used a CFA to confirm the a priori factor structure among Italian territorial facility providers and staff respondents. Given that all of the composite items are in Likert-type scales with five response options, we used robust maximum likelihood parameter estimates because this type of CFA is robust to non-normal missing data [17] . Furthermore, if the survey data are normally distributed, then there are no adverse consequences to this approach. We chose a single CFA model because the 12 composites were designed to collectively measure patient safety culture. Factor loadings greater than or equal to 0.40 indicate that the item's relationship to the a priori composite is acceptable.
In addition to the factor loadings of the items, latent correlations were examined to ensure discriminant validity. Latent correlations are unbiased estimate of the true correlation between the underlying latent variables and are generally higher than the constructed Pearson correlations. Estimated latent correlations above 0.85 indicate poor distinction between composites [18] .
Several model fit indices were also examined to determine the adequacy with which sets of items can be considered. First, the chisquare goodness-of-fit statistic was examined. For chi-square statistics, lower and non-significant chi-squares indicate good fit. Chi-square, however, is influenced by sample size such that the larger the sample size the more likely it is that the chi-square will be significant. A large chi-square may emerge even when the model fits the data well; therefore, other fit statistics were also examined. Some researchers examine the chi-square index divided by the degrees of freedom, which might be less sensitive to sample size; the criterion is <5 [19] .
The comparative fit index (CFI) compares the existing model fit with a null model, which assumes that the latent variables in the model are uncorrelated. That is, it gauges the percent of lack of fit which is accounted for by going from the null model to the proposed model. A popular criterion is that the factor structure has adequate fit if the CFI is at least 0.90; however, other researchers have suggested a more stringent criterion of at least 0.95 [20] .
We also examined the standardized root mean square residual (SRMR), which is the standardized difference between the observed covariance and predicted covariance. A value of zero for the SRMR indicates perfect fit, but a value <0.08 is considered a good fit [21] .
The fourth and final statistic examined to determine the adequacy of fit is the root mean square error of approximation (RMSEA). The RMSEA is a parsimony-adjusted index that favors the simplest model possible [18] .
It is also a 'badness-of-fit' index in that a value of zero indicates the best fit and higher values indicate worse fit. Some researchers have arbitrarily suggested that a value greater than 0.06 suggests poor fit. However, recent empirical evaluation suggests that it is impossible to identify a universal cutoff point for RMSEA [22] . Rather, RMSEA should be used in conjunction with other fit indices to determine model fit.
Intercorrelations
Intercorrelations among the patient safety composites and with patient safety grade were also examined. Similar to estimate latent correlations, the composites should be correlated but not extremely high because that would indicate that the composites were not unique. In general, correlations between composites should not be greater than 0.80 to avoid problems with multicollinearity [23] .
Reliability analysis
Internal consistency reliability was examined by calculating Cronbach's alpha (α) for the items within composites. Cronbach's α is a measure of the internal consistency reliability of a measurement scale and assesses the extent to which the items within a composite are interrelated. The minimum criterion for acceptable reliability is an α of at least 0.70 [24] . Reliability analyses examine the extent to which a measurement tool, such as a survey, measures the desired construct consistently. Cronbach's α ranges from 0 to 1.00, with higher alphas indicating better reliability. Table 1 shows the respondent positions and work areas. The largest proportion of respondents were Technicians (43%), followed by
RESULTS
Descriptive statistics
Textbox 1. Characteristics of the territorial Departments of Prevention in Italy
Italy Departments of Prevention Overview Staff:
• Technicians: environmental health officers or public health inspectors.
• Doctors: specialists in hygiene, public health, preventive medicine, infectious disease, environmental epidemiology, toxicology, veterinary medicine.
• Sanitary assistants: public health nurses, assistant medical officers.
• Clerks.
• Other: psychologists, dietitians and nutritionists, engineers, public health lawyers, sociologists.
Specialties/disciplines:
• Hygiene and Public Health: prevention and health promotion in the life environment and various healthcare facilities.
• Infectious Disease Prevention and Epidemiology: epidemiology of diseases transmittable in communities; prevention and control of infections in healthcare settings, penitentiaries, facilities for refugees.
• Community Preventive Medicine: health promotion in schools and local communities; primary prevention of chronic and degenerative diseases, non-transmittable disease early diagnosis.
• Prevention and Safety in the Workplace: workers' safety, hygiene and health protection, through prevention and control in the workplace, information, counseling and training.
• Plant Design and Safety in the Workplace: surveillance and control to ensure safety of plant designs in the workplace.
• Food and Nutrition Hygiene: sanitary and hygienic protection of: food, nutrition, water purity.
• Public Health Laboratory: chemical and microbiologic analyses of food and water.
• Environmental Medicine: protection and control of population exposure to environmental risk factors.
• Legal Medicine: interdisciplinary medical-legal visits and certifications for driving license and civil invalidity; claim reimbursement for transfusion/vaccination adverse events.
• Veterinary medicine: sanitary and hygiene of animal origin food, zoonosis, etc. Doctors (18%). Most respondents were from Hygiene and Public Health Area (35%); 90% had direct interaction with patients.
Individual-level CFA
Initial CFA results, which included the 12 patient safety culture composites and 42 items, indicated that the Italian version of the Hospital SOPS for territorial DPs did not adequately fit the a priori US structure. The latent composite correlation between the 'Organizational LearningContinuous Improvement and Overall Perceptions of Patient Safety' composites was excessively high (0.96). In addition, three items, one within the 'Supervisor/Manager Expectations & Actions Promoting Safety' composite (B3) and two within the 'Staffing' composite (A5 and A7), had standardized factor loadings below our criterion of 0.40 (0.34, 0.26 and 0.15, respectively).
The 'Overall Perceptions of Patient Safety' composite was therefore dropped from the CFA model because it was theoretically the more ambiguous of the two composites. Furthermore, the 'Staffing' composite was dropped entirely since only two items met the factor loading criterion and a composite must have a minimum of three items. The 'Supervisor/Manager Expectations & Actions Promoting Safety' composite was retained with the three items that had factor loadings above 0.40.
The second CFA iteration had 10 patient safety composites and 33 items. All factor loadings were above criterion (≥0.40) ( Table 2) .
As can be seen in Table 3 , the model fit indices for the individual CFA were acceptable. A chi-squared difference test accounting for the robust maximum likelihood was used to determine whether model fit was statistically significantly improved. The test revealed significantly better fit from the initial 12 composite model (χ 2 = 1465.98, df = 753)
to the 10 composite model (χ 2 = 814.47, df = 450), P < 0.001.
The CFI was 0.94, indicating good model fit and above our criterion of 0.90. The SRMR score also showed relatively good fit with a value of 0.04. An SRMR of 0.08 or lower indicates good model fit. The RMSEA was below the criterion of 0.06.
The chi-square test was significant (ideally, a non-significant chisquare indicates good fit). However, since the chi-square value is substantially affected by sample size (the greater the sample size, the more likely chi-square will be significant), we also examined the chisquare index divided by the degrees of freedom, which was 1.81, below the criterion of 5.
Reliability analysis
Cronbach's alphas were calculated for the 10 composites retained in the final Italian territorial prevention facilities SOPS CFA model (Table 4 Table 5 
Intercorrelations among the Patient Safety Composites
DISCUSSION
This is the first study that examined the psychometric properties of the Italian translated Hospital SOPS adapted for DP staff. We found that the initial US 12 composite survey was not supported. Rather, a 10 composite 33 item instrument exhibited acceptable factor loadings and internal consistency. These findings suggest that, although the original instrument was intended for US hospitals, with slight modifications it performed adequately in Italian DPs.
The internal consistency of the 10 composites included in the final instrument exhibited satisfactory Cronbach's α scores (>0.70). The 2 composites dropped from the final 10 composite model, 'Overall Perceptions of Patient Safety' and 'Staffing', exhibited reliabilities below criterion, 0.67 and 0.37, respectively. Had either of these composites been retained with reduced items, their reliabilities still would not have equalled or surpassed 0.70. Our findings are consistent with previous studies that found through initial CFA that the Hospital SOPS required adaptation in order to meet minimum psychometric criteria [25, 26] .
The percentage of positive scores for the individual items are lower than US results [15] , yet comparable to previous surveys of Italian hospitals [14] . The lowest composites in the Italian DPs were for 'Handoffs & Transitions' (36%), 'Teamwork Across Units' (37%) and 'Non-Punitive Response to Errors' (40%). Previous patient safety culture studies found that Italian hospital staff report poor teamwork and reluctance to report adverse events for fear of reprisal. In a smaller survey of 128 hospital oncology nurses and social workers the lowest areas of patient safety culture were 'Teamwork Across Units' (29%), 'Management Support for Patient Safety' (36%) and 'Handoffs & Transitions' (37%) [27] . A survey of front line healthcare workers revealed that 70% had been involved in a patient safety incident, but only 40% had formally reported the error using an error reporting system [28] . A retrospective study of adverse events in five large Italian hospitals found a median rate of adverse events of 5.5%. More than half were preventable [29] .
Many errors related to the Prevention services are also preventable. Vaccination errors have important consequences such as inadequate immunologic protection, possible injury, cost, inconvenience (ii) An 'r' associated to the item number indicates items are negatively worded and reverse-scored when calculating percentage positive scores.
(iii) NA = not applicable.
and reduced confidence in the healthcare system [30] . A more comprehensive national system to which submit all types of adverse events following immunizations, not only adverse reactions (around 13.5 reports/100 000 doses in Italy [31] ), would be more helpful to understand the extent of the immunization safety. In the US, such a system reported that the most frequent vaccination errors were 'inappropriate schedule' (27%), 'storage and dispensing errors' (23%) and 'wrong vaccine' (15%) [30] . Information on harm during prevention activities in Italy is also available from case reports. Faccini et al. reported an outbreak of tuberculosis in a primary school in Lombardy region in which diagnostic delay played a primary role in the transmission of infection. Active tuberculosis was identified in 15 schoolchildren and in 2 homeless men near the school while 173 schoolchildren had latent infection [32] .
Since errors in the Italian DP activities can impact on entire subgroups of population in a territory, strategies to develop patient safety culture in DPs should be considered. To reduce fear of reprisal, proactive instruments of risk management, such as Incident Reporting based on near misses and Failure Mode and Effect Analysis (FMEA) are experimented in one of the four DPs in the study.
Similar strategies have been adopted in other Italian regions. A program of clinical Risk Management for the Breast Cancer Screening Regional Program, including all of the 12 Local Health Units and the Public Health Agency of Lazio region, integrated literature research, process analysis using FMEA and reporting systems. The results of the program were a regional severity rating scale and a master list of possible adverse events, occurrence and detection rating scale [33] .
The incomplete transferability of the 12 composites of the original Hospital SOPS remains the main limitation of our study. Different core activities and professional profile, as well as different cultures are likely reasons why the Hospital SOPS required slight modification for Italian DP staff. Moreover, territorial prevention staff perceptions of patient safety by DP staff in other Italian regions might differ from those in the Northern Italy who participated in this study.
Our study brings interesting findings in an area little explored before.
Additional research should include a larger sample size across multiple facilities in Italy, so that multilevel analysis can be performed. Finally, future patient safety culture research in Italy should investigate whether staff perceptions of patient safety are related to health outcomes. Italian composite has three items (item B3r excluded); US composite has four items. Chi-square is significant at P < 0.05. CI = 90% confidence intervals.
